Clinical Significance of Right Ventricular Longitudinal Function Parameters After Aortic Valve Replacement
Changes in parameters of longitudinal systolic function after cardiac surgery (i.e., tricuspid annular plane systolic excursion [TAPSE] and peak systolic velocity [PSV] of tricuspid annulus obtained by M-mode or Doppler tissue imaging) have been described for many years, with almost no data on their clinical significance (1, 2) . We aimed at investigating, in a large prospective cohort, the natural course and long-term clinical significance of early alterations in right ventricular (RV) longitudinal function after aortic valve replacement (AVR) for aortic stenosis.
We hypothesized that long-term prognosis after AVR would be the worst in patients with the lowest post-operative RV longitudinal function.
Between January 2009 and December 2015, we prospectively explored all consecutive patients referred to our heart valve clinic for AVR who presented with severe aortic stenosis, normal left ventricular ejection fraction (>50%), and TAPSE (>14 mm). Patients with another significant valvular disease, a medical history of previous cardiac surgery, or congenital heart diseases were excluded. TAPSE and PSV were assessed by transthoracic echocardiography 7 days after cardiac surgical procedures for all patients and 1 year after AVR in a subgroup of 100 patients. Patients were followed for major events (ME), defined as cardiovascular death, cardiac hospitalization, acute heart failure, and stroke.
Events were adjudicated by 2 independent blinded investigators. The local ethics committee approved the protocol, and patients gave informed consent.
We hypothesized a rate of ME at 5 years of 15% Among 805 consecutive patients referred for first AVR, 617 patients were included and followed for prognosis. In these patients, the mean age was 71 AE 10 years. The population was 54% male, and one-third of the participants had diabetes. One-third underwent concomitant coronary artery bypass graft operation, and 80% received a biological prosthesis. As expected, TAPSE and PSV were both clearly decreased 7 days post-operatively (13.5 AE 3.8 mm vs. 22.1 AE 4.6 mm at baseline; p < 0.0001; and 8.4 AE 2.3 cm/s vs. 11.9 AE 3.0 cm/s at baseline; p < 0.0001, respectively), with an incomplete but significant recovery to pre-operative values 1 year after AVR in the subgroup with serial transthoracic echocardiography (p < 0.0001 for both).
In these patients, who did not differ significantly from the entry population (data not shown), TAPSE was 23.5 AE 4.0, 13.0 AE 3.1, and 18.4 AE 3.5 mm, and PSV was 12.9 AE 3.0, 7.7 AE 2.0, and 9.5 AE 2.0 cm/s, respectively before, 7 days after, and 1 year after AVR.
The mean post-operative follow-up was 4.0 AE 2.3 years (median 4 years; range 1.9 to 6.1 years) for the 617 patients. ME occurred in 95 patients (15.5%), with 33 cardiovascular deaths, 71 cardiac hospitalizations, 36 cases of acute heart failure, and 38 strokes.
No association was found between post-operative TAPSE values and ME occurrence as a whole ( Figure 1A) or taken individually (data not shown). The absence of association with ME remained even after correcting TAPSE by systolic pulmonary artery pressure (p ¼ 0.24). Along the same line, neither PSV at discharge (p ¼ 0.30) nor the PSV/systolic pulmonary artery pressure ratio (p ¼ 0.22) predicted long-term onset of ME ( Figure 1B) .
In our mind, the lack of prognostic insight of postoperative TAPSE and PSV after AVR suggests that: 1) the magnitude of RV longitudinal function recovery in the months following AVR can be sufficient to prevent clinical RV failure; or 2) changes in RV geometry secondary to pericardial opening make post-operative TAPSE and PSV faulty (1). Further studies are required to test these 2 hypotheses, as Please note: All authors have reported that they have no relationships relevant to the contents of this paper to disclose. 
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